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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of the Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available

A data and visual inspections. Detailed investigation and
4 analyses involving topographic mapping, subsurface investi-

gations testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a darm depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(flood discharges that may be expected from the most severe

t combination of critical meteorologic and hydrologic con-
ditions that are reasonably possible), or fractions thereof.
Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the design flood
should not be interpreted as necessarily posing a highly
inadequate condition. The design flood provides a measure
of relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition, and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Piedmont Geriatric Hospital Dam
State: Commonwealth of Virginia
County: Nottoway
USGS 7.5 Minute Quadrangle: Crewe West, Virginia
Stream: Unnamed Tributary on Lazaretto Creek
Date of Inspection: 12 November 1980

BRIEF ASSESSMENT OF DAM

Piedmont Geriatric Hospital Dam is an earthfill embankment
approximately 19.5 feet high' and 500 feet long. The princi-
pal spillway consists of a 6 inch diameter cast iron pipe
acting as a fixed crest riser connected to a 6 inch cast
iron conduit that extends through the embankment. The
emergency spillway consists of one 18 inch diameter concrete
pipe on the left side of the embankment. The embankment is
considered to be in fair condition. The appurtenant structures
are generally in poor condition. The dam is located approxi-
mately one mile east of Burkeville, Virginia. The dam is
owned by the Piedmont Geriatric Hospital, Burkeville,
Virginia, and is used for recreation. Piedmont Geriatric
Hospital Dam is a *small" size - "significant" hazard dam as
defined by the Recommended Guidelines for Safety Inspection
of Dams. Visual inspection and office analyses of the dam
revealed several minor deficiencies requiring further
attention. A stability check is not required.

Using the Corps of Engineers' screening criteria for the
initial review of spillway adequacy, the 100-year flood was
selected as the spillway design flood (SDF). The spillway
is capable of passing up to 25 percent of the SDF or 6
percent of the PMF without overtopping the crest of the dam.
Overtopping during the SDF is not considered detrimental to
the embankment. -4

The spillway is adjudged as inadequate. The spillway is not
adjudged as seriously inadequate since dam failure from
overtopping would not significantly increase the hazard to
loss of life downstream from the dam over that which would
exist just before overtopping failure.

'Measured from downstream toe to low point of embankment
crest.
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regular program of inspections of the dam and apprutenant

structures should be instituted. A thorough check list
should be compiled for use by the owner's representative as
a guide for the inspections. Maintenance items should be
completed annually. A formal warning system and emergency
action plan should be developed and implemented as soon as
possible.

The following repair items should be completed as part of
the general maintenance of the dam.

1) Remove all trees and brush.

2) Remove the root systems of trees with a trunk
diameter greater than 3 inches, then fill, compact,
and seed the area.

3) Remove obstructions from the principal spillway or
replace the spillway.

4) Install a trash rack on the crest of the riser of
the principal spillway to prevent future blockage.

5) Repair the erosion on the upstream embankment and
extend riprap on the upstream embankment to the
crest of the dam.

6) Backfill and seed the small cut on the right side
of the downstream embankment.

7) Backfill the eroded existing emergency spillway
discharge channel, compact and seed the fill.

8) Install a staff gage to monitor reservoir levels
above normal pool.

9) The owner should expeditiously consider restoring
the emergency spillway to its original condition
by removing the 18 inch concrete pipe and the
earth used to fill the former spillway channel,
then reseed the channel since the reduced waterway
capacity has the potential for increasing the
probability of overtopping flows.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM ID# 13520

SECTION . - PROJECT INFORMATION

1.1 General

1.1.1 Authority: Public Law 92-367, 8 August 1972,
authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a national
program of safety inspections of dams through-
out the United States. The Norfolk District
has been assigned the responsibility of
supervising the inspection of dams in the
Commonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to
conduct a Phase I inspection according to the
Recommended Guidelines for Safety Inspection
of Dams. The main responsibility is to
expeditiously identify those dams which may
be a potential hazard to human life or
property.

1.2 Description of Project

1.2.1 Description of Dam and Appurtenances: Pied-
mont Geriatric Hospital Dam is an earthfill
embankment approximately 19.5 feet high' and
500 feet long. Most of the upstream embank-
ment has an approximate slope of 3H:lV (Hori-
zontal to Vertical). The top part of the
upstream embankment has a slope of 1.3H:IV.
The downstream embankment has a slope of
1.7H:lV for the upper 7 feet; the lower
section of the downstream embankment is not
as adverse, with some sections as flat as
4.8H:lV. The crest of the dam is about 14.4
feet wide; a dirt road runs along the crest.
There is no information available on any
possible zoning of the embankment. A good
riprap cover extends from the normal pool
elevation a few feet up the embankment, on
the upstream side.

'Measured from downstream embankment toe to low point of
embankment crest.

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM

9



The principal spillway consists of a 6 inch

diameter cast .iron pipe acting as a fixed
crest riser connected to a 6 inch cast ironI
conduit that extends through the embankment
and exits 40 feet beyond the toe of the dam
into a heavily wooded area. The principal
spillway is reportedly clogged with stones
and inoperable at the present time.

The emergency spillway consists of one 18
inch diameter concrete pipe on the left side'
of the dam. This concrete pipe was recently
placed in a former grassed emergency spillway
channel, then the channel was filled with
earth to near the crest level of the dam.
The approach channel is unvegetated due to
the recent placement of the concrete pipe.
Flow from the existing emergency spillway has
cut a 5 foot deep ditch just beyond the left
downstream toe of the dam.

An emergency gate for draining the reservoir
is located immediately upstream of the princi-
pal spillway intake structure. This emer-
gency control is assumed to be ineffective
due to the reported blockage of the outlet
works.

1.2.2 Location: Piedmont Geriatric Hospital Dam is
located on an unnamed tributary of Lazaretto
Creek, approximately one mile east of Burke-
ville in Nottoway County, Virginia. A
Location Plan is included in this report in
Appendix I.

1.2.3 Size Classification: The maximum height of
the dam is 19.5 feet; the reservoir storage
capacity at the crest of the dam (elevation
488.0 T.B.M.') is 53 acre-feet. Therefore,
the dam is in the "small" size category as
defined by the Recommended Guidelines for
Safety Inspection of Dams.

1.2.4 Hazard Classification: A sewage disposal
plant is located about one quarter mile

'Facing downstream.
3A11 elevations are referenced to a Temporary Bench Mark
(T.B.M.) and are approximately Mean Sea Level.
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downstream of the dam. In the event of dam
failure by overtopping, the plant would
probably be damaged. Approximately 1600 feet
downstream is U.S. Route 460. In the event
of dam failure by overtopping, the westbound
lanes of the highway, which are 15 feet lower
than the eastbound lanes, would probably
become obstructed, but serious damage to the
road itself would probably not occur. Al-
though loss of human life is not highly
probable, economic loss due to the damage of
the sewage treatment plant, and disruption of
the normal traffic flow in the area, are
likely in the event of dam failure. The
Piedmont Geriatric Hospital Dam is therefore
considered in the "significant" hazard cate-
gory as defined by the Recommended Guidelines
for Safety Inspection of Dams. The hazard
classification used to categorize dams is a
function of location only and is not related
to its stability or probability of failure.

1.2.5 Ownership: The dam is owned by the Piedmont
Geriatric Hospital, Burkeville, Virginia
23922. The current Director of the hospital
is Mr. William R. Pierce.

1.2.6 Purpose of Dam: The dam is used for recrea-
tional purposes.

1.2.7 Design and Construction History: During the
summer of 1980, an 18 inch diameter concrete
pipe was placed in the former grassed emergency
spillway channel, then the channel was filled
with earth to near the crest level of the
dam. This work was done by the hospital's
maintenance personnel. No other information
on the design and construction history was
available.

1.2.8 Normal Operational Procedures: The normal
operating level is about three feet from the
top of the dam, elevation 485.0 feet T.B.M.
No formal operating procedures are followed
for this structure.
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1.3 Pertinent Data

1.3.1 Drainage Area: The drainage area tributary
to the dam is 0.11 square miles.

1.3.2 Discharge at Dam Site: The maximum discharge
from the reservoir is unknown.

Emergency Spillway (present condition):
Pool level at top of dam . . . 10 c.f.s.

Emergency Spillway (if restored to original
condition)

Pool level at top of dam 500 c.f.s.

1.3.3 Dam and Reservoir Data: Pertinent data on
the dam and reservoir are shown in the follow-
ing table:

TABLE 1.1 DAM AND RESERVOIR DATA

Reservoir
Capacity

Elevation Area Acre- Watershed Length
Item (feet T.B.M.) (acres) feet (inches) (feet)

Top of dam 488.0 7.2 53 9.0 1380
(minimum)

Emergency 485.6 6.2 37 6.3 1225
spillway

Streambed at 468.5 - - -

downstream
toe of dam

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM
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SECTION 2 - ENGINEERING DATA

2.1 Design Design plans, specifications, and boring logs
were not available for use in preparing this report.

2.2 Construction: Construction records, as-built plans,
and inspection logs were not available for review.

2.3 Evaluation: No stability analyses or hydrologic and
hydraulic data were avilable for review. No construc-
tion records or as-built plans were available to ade-
quately assess the condition of the dam. All evalua-
tions and assessments in this report were based upon
field observations, discussions with the owner' s repre-
sentatives and office analyses.

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM
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SECTION 3 -VISUAL INSPECTION

3.1 Findings

3.1.1 General: The field inspection of Piedmont
Geriatric Hospital Dam was conducted on 12
November 1980. The weather was cold and
clear. Precipitation had not been experienced
for close to a week previous to the inspection.
The reservoir level, at elevation 484.8 ft.
T.B.M., was 0.2 feet below the crest of the
principal spillway riser. Water was not
flowing through the principal spillway because
of the low water level. The dam was found to
be in fair condition while the principal and
emergency spillways were found to be in poor
condition.

The deficiencies noted during the field
inspection are described in the following
paragraphs. The complete field compiled
descriptions are included in Appendix III. A
field sketch depicting existing conditions is
included as Plate 1 in Appendix I.

3.1.2 Dam: The upstream embankment slope of the
dam was generally found to be in fair condition.
A good riprap cover extended a few feet up
the embankment above the water level. The
top two feet of the upstream embankment,
extending to the top of the dam,' we're not
riprapped for erosion protection. As a
result, erosion of the upper few feet has
occurred in a few places, leaving small
vertical scarps which are subject to further
erosion (Photo 7). A few small trees are
growing on the upstream embankment.

The downstream embankment slope of the dam
was found to be vegetated with dense ground
cover and brush. In addition, numerous large
evergreen trees and a few deciduous trees are
growing on the embankment (Photo 8). Signs
of slumping or erosion were not observed,
even though the majority of the slope is very
steep. However, a small cut into the down-
stream embankment near the right abutment has
been excavated along the junction with the
right abutment.

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM



The junction areas of the abutments with the
upstream and downstream embankments are
generally not eroded and they are well
covered with vegetation. However, the junc-
tion of the left abutment with the downstream
embankment may be subject to erosion in the
near future from discharges through the
existing emergency spillway (Photo 6).

A wide, grass covered channel along the left
end of the dam previously comprised the
emergency spillway. Recently, an 18 inch
diameter concrete pipe was laid in sections
in the channel and covered with fill to form
the present emergency spillway (Photos 4 and
5). The fill extends across the entire
channel of the previous emergency spillway
and is just slightly lower in elevation than I
the crest of the dam. The old emergency
spillway discharge channel flowed well down-
stream of the dam before emptying into the
receiving stream. A narrow and deep (5 feet)
erosion channel in natural soils presently
extends from the discharge of the 18 inch
outlet all the way into the receiving stream,
very close to the toe of the left half of the
downstream embankment. Insufficient riprap
to subdue erosion is present in the area of
the outlet for the existing emergency spillway.

3.1.3 Appurtenant Structures: The inlet of the
principal spillway consists of a vertical,
open-ended, 6 inch diameter cast iron pipe.
No trash rack was provided (Photo 1). The
owner's representative reports that this
inlet is largely obstructed with rocks that
were thrown into the inlet in the past. An
emergency valve or gate control is located
immediately upstream of the principal spill-
way inlet. This drain discharges into the
principal spillway inlet, and is not operational
because the inlet is obstructed with rocks.
The outlet of the principal spillway is piped
approximately 40 feet downstream of the toe
of the embankment before being discharged
(Photos 2 and 3).

3.1.4 Reservoir Area: No adverse reservoir con-
ditions were observed during the field
inspection. The land around the reservoir is
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gently sloping and covered with grass and
brush. There is no evidence of erosion.

3.1.5 Downstream Channel: The discharge area for
te principal and emergency spillways is

heavily wooded, but wide and generally un-
obstructed. Riprap was not provided around
the outlet of the principal spillway; how-
ever, erosion is minor and the flows experi-
enced must be small.

3.1.6 Instrumentation: There is no instrumentation
at the dam site.

3.2 Evaluation: In general, the dam was found to be in
fair condition; however, the principal and emergency
spillways were found to be in poor condition. All
trees and brush growing on the dam should be removed.
Trees with a trunk diameter of three inches or less 1
should be cut at ground level; all trees with a trunk
diameter greater than 3 inches should have their root
systems removed. The cavities from the tree roots and
the small cut on the right side of the downstream
embankment should be backfilled and seeded. On the
upstream side of the embankment, the erosion should be
repaired and riprap should be extended to the crest of
the dam. The 18 inch emergency spillway concrete pipe
and the related earth fill should be removed. The
emergency spillway should be restored to the original
grass covered channel. The existing eroded discharge
channel should be backfilled and seeded. The principal
spillway should be cleaned out or replaced. A trash
rack should be installed on the principal spillway
riser to prevent future blockages. A staff gage should
be installed to monitor reservoir levels above normal
pool.

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM

17

, . ..I'



1~

/ I

* - ,--' - - C.



SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: Operation of the dam is an automatic
function controlled by the principal spillway and the
emergency spillway. At the present time, the principalI
spillway is reportedly obstructed with stones and does
not operate at its full potential. Water enters the
principal spillway at elevation 485 feet T.B.M. When
inflow is sufficient, the reservoir level rises aboveI 485.55 feet T.B.M. and discharges through the emergency
spillway. There is an emergency valve, which discharges
into the principal spillway.

4.2 Maintenance of Dam:heMaintenance of the dam is the
responsibility ofteowner. An inpcinor mainte-
nance schedule has not been instituted.

4.3 Maintenance of Operating Facilities: The emergency
valve is the only operating facility at the dam.
Maintenance is the responsibility of the owner.

4.4 Warning System: At the present time, there is no
warning system or emergency action plan in operation.

4.5 Evaluation: Maintenance of the dam in the past has
been inadequate. Regular inspections should be made of
the dam and appurtenant structures. A thorough check
list should be compiled for use by the owner's repre-
sentative as a guide for the inspections. Maintenance
items should be corrected annually. A warning system
and emergency action plan should be developed and
implemented as soon as possible.
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

5.1 Design: No hydraulic or hydrologic design data were
available for use in preparing this report.

5.2 Hydrologic Information: No rainfall, stream gage, or
reservoir stage records are maintained for this dam.

5.3 Flood Experience: No records were available. The dam
has reportedly never been overtopped.

5.4 Flood Potential: The Probable Maximum Flood (PMF),
1/2 Probable Maximum Flood (1/2 PMF), and the 100-year
flood were developed and routed through the reservoir
by use of the HEC-I DB computer program (Reference 9,
Appendix IV) and appropriate unit hydrograph, precipi-
tation and storage outflow data. Clark's Tc and R
,zoefficients for the local drainage areas were esti-
mated from basin characteristics. The rainfall applied
to the unit hydrograph was taken from publications by
the National Oceanic and Atmospheric Administration

* (References 16 and 17, Appendix IV). Rainfall losses
for the 100-year flood were estimated at an initial
loss of 1.5 inches and a constant loss rate of 0.15
inches per hour thereafter. An initial loss of 1.0
inch and a loss rate of 0.05 inches per hour were used
for the PMF and the 1/2 PMF.

5.5 Reservoir Regulation: Pertinent dam and reservoir data
are shown in Table 1.1, paragraph 1.3.3.

Regulation of flow from the reservoir is automatic.
Normal flows are maintained by the crest of the princi-
pal spillway at 485.0 feet T.B.M.

Outlet discharge capacity was computed by hand; reser-
voir area was planimetered from the Crewe West, Virginia,
7.5 minute USGS quadrangle. Storage capacity was
computed by the HEC-l DB program. Outlet discharge
capacity curves were computed to elevations above the
crest of the dam. All flood routings were begun with
the reservoir at normal pool, elevation 485.0 feet
T.B.M., and it was assumed the principal spillway was
totally obstructed.

5.6 Overtopping Potential: The probable rise of the reser-
voir and other pertinent information on reservoir
performance are shown in the following table:

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM
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TABLE 5.1 RESERVOIR PERFORMANCE

Hydrographs
100-Year 1/2

Item Normal flood PMF PMF1

Peak flow, c.f.s.
Inflow 1 263 700 1400
Outflow 1 57 652 1355

Peak elev., ft. T.B.M. 485.8 487.98 489.07 489.61
Non-overflow section

2

(elev. 487.2 ft. T.B.M.)
Depth of flow, ft. - 0.8 1.9 2.4
Average velocity, f.p.s. 4.1 6.3 7.2
Total duration of over-
topping, hrs. - 5.8 15.8 19.3

Tailwater elev., ft. T.B.M. 467.3 - - -

'The PMF is an estimate of flood discharges that may be
expected from the most severe combination of critical
meterologic and hydrologic conditions that are reasonably
possible in a region.

2Velocity estimates were based on critical depth at control
section.

5.7 Reservoir Emptying Potential: An emergency gate to
drain the reservoir was originally installed in the
dam. This gate uses the conduit of the principal
spillway and is controlled by a shut-off valve located
near the crest riser of the principal spillway. This
gate may not be operable because of the reported obstruc-
tion of the principal spillway. If the spillway is
unobstructed and can operate properly, and neglecting
inflow, the reservoir can be drawn down from normal
pool in approximately 10 days. This is equivalent to
an approximate drawdown rate of 0.6 feet per day, based
on the hydraulic height measured from normal pool
divided by the time to dewater the reservoir.

5.8 Evaluation: Piedmont Geriatric Hospital Dam is a
"small" size - "significant" hazard dam requiring
evaluation for a spillway design flood (SDF) in the
range between the 100-year flood and the 1/2 PMF. The
100-year flood was routed through the reservoir and
found to overtop the dam by a maximum depth of 0.8 feet
and an average critical velocity of 4.1 feet per second
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(f.p.s.). Total duration of dam overtopping would be
approximately 5.8 hours. The spillway is capable of /

passing up to 25 percent of the SDF or 6 percent of-the
PMF without overtopping the crest of the dam.

Conclusions pertain to present conditions and the
effect of future development on the hydrology has not
been considered.

*1

II
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SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments: No previous information
describing local subsurface conditions was available
for the visual inspection or subsequent analyses. The
dam is located in the Piedmont physiographic province
of Virginia. The topography of the Piedmont generally
consists of rolling hills and gentle slopes with relief
less than 150 feet. Granite of uncertain age is
indicated on the Geologic Map of Virginia as underlyingI the dam. Bedrock outcrops were not observed in the
vicinity of the dam during the field inspection. It is
not known how the dam was keyed into the foundation and
abutments. Relatively thick residual soils may be
expected beneath the dam. The Piedmont is reported to
contain widespread, thick (50-150 feet) residual soils.
Brown sandy silt with a trace of clay was determined to
be the local scil type during the visual inspection (ML
group soil-Unified Classification System).

6.2 Embankment

6.2.1 Materials: Documented information describing
the nature of the embankment materials or any
zoning within the embankment was not avail-
able for this inspection. The outer emkbank-
ment materials were noted to be similar to
local soils described above.

6.2.2 Stability: Design plans and the results of a
previous stability analysis, if any, were not
available for use during this evaluation.
The embankment is assumed to be a generally
homogeneous type. The dam is 19.5 feet high
with a crest width of 14.4 feet. The upstream
embankment generally slopes 3H:lV. The upper
few feet of the upstream embankment has been
locally steepened by erosion to approximately
l.3H:lV. The upper 7 feet of the downstream
embankment slopes l.7H:lV. The lower segment
of the downstream embankment is flatter, one
section being as flat as 4.8H:lV.

An emergency gate was provided to drain the
impoundment as necessary; however, the gate
may not be operable. The principal spillway
is obstructed with stones, according to the
owner's representative. However, assuming
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that the drawdown system could be operable,
the dam would be subjected to a rapid draw-
down rate of 0.6 feet per day which exceeds
the critical rate of 0.5 feet per day for
earth dams.

According to guidelines outlined in Design of
Small Dams by the U.S. Department of the
Interior, Bureau of Reclamation, the upstream
slope of a small homogeneous dam constructed
of CL or ML type soils, with a stable founda-
tion, should be 3.5H:lV if the dam is subject
to rapid drawdown. The recommended downstream
slope is 2.SH:lV. A crest width of 13.7 feet
is recommended, considering the height of the
dam. Based on these guidelines, the existing
upstream slope and crest width are satis-
factory. The downstream slope is overly
steep.

Signs of instability in the dam such as
slumping, tension cracks, or unusual align-
mernt along the crest were not observed during
the visual inspection. The upper few feet of
the upstream embankment have been eroded by
runoff and wave action resulting in a few
very steep scarps.

6.2.3 Seismic Stability: The dam is located in
Seismic Zone 2 which presents no hazard from
earthquakes according to the Recommended
Guidelines for Safety Inspection of Dams by
the Department of the Army, Office of the
Chief of Engineers. This determination is
contingent on the requirements that static
stability conditions are satisfactory and
conventional safety margins exist.

6.3 Evaluation: The results of a previous stability analy-
sis were not available for comparison as part of this
evaluation of Piedmont Geriatric Hospital Dam. The
embankment design is generally satisfactory compared to
guidelines by the Bureau of Reclamation, with the
exception that the upper part of the downstream embank-
ment is overly steep and the upstream embankment is
slightly inadequate. The downstream embankment is very*
well vegetated with no signs of instability. The
erosion of the upper few feet of the upstream embank-
ment should be corrected to ensure continued stability
and prevent small slumps along the upstream crest. A
stability analysis is not required.
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As described in Section 5 of this report, the dam would
be overtopped by the SDF. The SDF would overtop the
dam by a maximum depth of 0.8 feet with an average
critical velocity of 4.1 f.p.s. Total duration of the
overtopping would be 5.8 hours. The velocity of the
overtopping flow, 4.1 f.p.s., does not exceed 6.0
f.p.s., the effective eroding velocity for a vegetated
earth embankment. The depth, duration and rate of
overtopping flows are not considered detrimental to the
embankment. Presently, most of the embankment is
heavily vegetated, with the exception of the area near
the emergency spillway where the former spillway channel
has recently been filled with bare earth. This area is
also the low point of the dam. Because of these two
conditions, during overtopping, the flood would probably
rapidly erode the new fill in the emergency spillway
area down to the original spillway channel.
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: There were no engineering data avail-
able for use in preparing this report. Deficiencies
discovered during the field inspection and office
analyses will require remedial treatment. The dam is
considered to be in fair condition. The appurtenant
structures are generally in poor condition. Mainte-
nance of the dam is considered inadequate. A stability
check is not required.

Using the Corps of Engineers' screening criteria for
initial review of spillway adequacy, the 100-year flood
was selected as the SDF for the "small" size - "signifi-
cant" hazard classification of Piedmont Geriatric
Hospital Dam. The spillway is capable of passing up to
25 percent of the SDF or 6 percent of the PMF without
overtopping the crest of the dam. Overtopping during
the SDF is not considered detrimental to the embankment.

The spillway is adjudged as inadequate. The spillway
is not adjudged as seriously inadequate since dam
failure from overtopping would not significantly increase
the hazard to loss of life downstream from the dam over
that which would exist just before overtopping failure.

There is no formal warning system or emergency action
plan currently in operation.

7.2 Recommended Remedial Measures: A regular program of
inspections of the dam and appurtenant structures
should be instituted. A thorough check list should be
compiled for use by the owner's representative as a
guide for the inspections. Maintenance items should be
completed annually.

A formal warning system and emergency action plan
should be developed and implemented a soon as possible.

The following repair items should be completed as part
of the general maintenance of the dam:

1) Remove all trees and brush.

2) Remove the root systems of trees with a trunk
diameter greater than 3 inches, then fill,
compact, and seed the area.
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3) Remove obstructions from the principal spill-
way or replace the spillway.

4) Install a trash rack on the crest riser of
the principal spillway to prevent future
blockage.

5) Repair the erosion on the upstream embankment
and extend riprap to the crest of the dam.

6) Backfill and seed the small cut on the right
side of the downstream embankment.

7) Backfill the eroded existing emergency spillway
discharge channel, compact and seed the fill.

8) Install a staff gage to monitor reservor
levels above normal pool.

9) The owner should expeditiously consider
restoring the emergency spillway to its
original condition by removing the 18 inch
concrete pipe and the earth used to fill the
former spillway channel, then reseed the
channel since the reduced waterway capacity
has the potential for increasing the probability
of overtopping flow.

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM

30



APPENDIX I

PLATES4T



CONTENTS

Location Plan

Plate 1: Field Sketch

Plate 2: Top of Dam Profile and Typical Dam Cross Section
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CONTENTS I
Photo 1: Principal Spillway Inlet, Emergency Gate Control

Photo 2: Principal Spillway Outlet Piped Beyond Toe

Photo 3: Principal Spillway Outlet, Wooded Discharge Area

Photo 4: New Emergency Spillway Inlet, Fill Across Original
Channel

Photo 5: New Emergency Spillway Outlet

Photo 6: Channel Eroded by New Emergency Spillway Discharges

Photo 7: Upstream Embankment, Riprap, Oversteepened Top of
Embankment

Photo 8: Downstream Embankment, Heavy Vegetation

Note: Photographs were taken on 12 November 1980.
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PHOTO 3. Principal Spillway Outlet, Wooded Discharge Area
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PHOTO 5. New Emergency Spillway Outlet

PHOTO 6. Channel Eroded by New Emergency Spillway Discharges



PIEDMONT GERIATRIC HOSPITAL DAM

PHOTO 7. Upstream Embankment, Riprp, Oweru..pened Top
of Embankment

PHOTO S. Downskoam Eb*aikatent, Heav Vegelsin



APPENDIX III

VISUAL INSPECTION CHECK LIST



E-.44>

0

a, $4

43

to 0 V

414

:)4'

1.4 to
041

$4~ .C r

01 44

14 f4 4' > J4
W4 go 4r>1

4)C ca 14 -j .i

41 C. 14
-' 0 0 0

0 04 U

"I) a) .
* 4'

P-1 0 4

4 4 4 4 04
0 0, so 4g

o ~ '~0

C) ~ 4' ,1



a) ) .4 V
H 0A--4-4 u0.

EN0 (a 0 to 0 .

z 1-4 m -4(0

0~~~~ *4j00~' ~ '-- 4( 0 w

(d -1 $4 - 4 4 4 0 4 '-4V
WU' n . 4 1 en 0 C- ( U 0 0) .-

M0 4J it r0'-4W

4.' > 4 4 0 -40

o 04 o 4 p. z o 4 J

0) 14 a)fu a)0 e- -
4. ) 4. )Q 5raW -

C4 E-4.0 4- 0 -0 4. U%.9 P

01 00 4 ro0 ( 1)4.) U tf U 4
a) w E- EU )$- 49

4-4 4 d Q $ 0
ic4~~~4 to 0 0 (l 0 0

> 0 0 Q) --400)
) 4 (U ~0 M .a)7i- a)

0- 0 0) 00 0 0(40.'0

0 n 0 W - .0 ) 14 r

w zz
z0 00 0OE (34. M4

b40. ' (-4 ) c V.X0 Q
z E-4a) 4J 0 m a 0)

to 00 41 w
x U c-40 a a 0 wra-' 40 l4 j(3 04. 4a tf

rz( j 0 () - ) a -

> >w 4E w r.F- D > w-2



a)T

0'

E-4

u '0

)

-,4)

40

-s4

44 94 >

) -1 )4
.C a) 0 t

4) 04 00
E4.5w)J 04 0 OA 01

Z 410) 4)044)G Uo)
0 4J. E 0> 4

0- - 9C w C .14 0
Z - i ) C r.-v-4 -

4 U 9m09 0 '0W

m4) 141 - 4020
1 4-H 4)0DA.0 W .4J -i$

r.rZ- U) 4))) . 0* 0 4
E-4 Z '4) It 1 -4 044
H 0 4w f0 X ) 4 .. 0')-0

44 B F-4 a) w 4 00A
0 - .0 4 -)9w0

'c U).00 A -
U) 04 r3) 4)4*. 0 0 0 4) ).

4) V N) m :3 .0 4J4)
H 4 - Vi C4a4) 41

o% 0.0t 41 40) 41 w 0 ) Wr4

E-H=r .0IV 4- .9 '00) .- 4
P.C E-0 E- 4)0 M-4* E.1 m
H

0

H E-4

a 0

Iz
0. .

111-3



c~~ ~ 4) -4

o~( .013 -
- 04~

0-4 -4 0-
.~4 -1iU 0 0 U

9 0 ClW

'Um)114S-I (U

0 4 .Jj 002 4.) 4 0 30

04 u - 0 0 w
(1) ) 4J 4.~-)

rz~ ~ 442 Q) 0fS-

4-)

~.0
4J( r. 4 2 4 .,q0 d 4) 4-)

s:1 r -44 4) 04 -WO -

0 ~-4 tz4) En UU) .4J 1'
M J ) z 0-H44

.W .4 w .1)0 U , 0-4 U o

1 4 ~ 4 0 C1.o0a41 .

E-4 u 3: 4) . Z -l

z ~ )- 0 4-)0) >i 1-i 4J U4-42 V
z 4' 1d 0 4-4 (a 4)4() ) 444) 4)
o Q) 040 Q) 44 4 Enr- 4$0 0 .4-
H- .0 rn0 ) -4 -4 4 0 *41J r. . (

Z &4' 4J 0'. -4 M 0 0 W :1 0
a) 4 () F H4) 04 w 0

-0 .~ .4) 04E cfl 4-) -4
0 J- 04 4 4J4J )En ( '>1 0 ' 0

0 0 : 4 1 0'44-4 Q) -I

Z V. -4 C:4- r) tP (o )4. 4) 40
E4 0 0 to 4 o .,I44o 0J-40uW > 4

H -4 ( 43 Jr ZU' ) 4- $.4
04 4) 0) 41 3 to '04 t 4) U2Cu

En , 04J )04J $).4 0~) 0 ) r-
0 (1 - 4.1 4)0'o E .Q

rz 4) a) 4) >' ._S 0 (
~~~~.4J 4- 4 - Jo -

H3( 4) )~)' r.) -40I 4)
i 4C( 0- r- 4 )1* 0 0 .- 4

M HU .0 U Q1.u 0 O0.0 ww Z Z4.4
-4

ow z
z 0

zz

E-o

r" z

0 0'



UQ)

00

a)t

U 0r. 4-4.

a-) 4 4 U

99- 4 0)

0 C= 0 0 41- a

-, A40 4-j C
to mf0 (D 4 (d M 44 4
E)41 d 1491tM r-4 .' - 4 4 0 04

-r4 V)40 IU fU 4 '44 a) *-1
to4)0 4J 4-)V rd I00 g 04 -0 04 0

d) 0 C.0 IxV' 10w 4 C ) 4
>) w z- A U0 4-n C: r=a)0 4 o A >

to E4 A 0 0 '44 F ~4.) C 4-
0. 04m 0) (V P-1 *..4'..40q0 v m

to -u 00t04 >1 X.= t 0 - r~. -I W ) m
C 04 -4 0 F-4 

>, 4J 4) 0W 0) t44 -4*0
0 CD-rq0. w ~ 4'-4 a
U 4- 14 0 4.) V. 4O0 a)- 0-.l4 a).- 000)c -414 -

0 M*. 10'. W040 -H4 to M - -W r. ., 0) 0

0a) rl -A > 040 (d P-1l N04j- 000 c -Ajr
4H 41 00D 0 t> -4M. V0) . 04J 4 4) C

E 0 0 OVO 0 rq (a 0 4 0 44.

to 4j (1 4

CA t o 1 : WIc-1 - > mV .Q~ 0zgo 4k

t 1. 0a 0).w to 3:d) 0 ) 0 WE) a W 0 (1 0 -4 420 (000a

14l eq E 0 04 m3tw rf & :o d04E4 E-4 4-)
H

E-4 0

0 2z

20 14
E" u

tnI
Aw E-14

R z ' U U
SMm to1

lii W 0 0
111-5



Co 41

4 1

2 4

. 1 41 1.

.. 4 ) ..-,

H

0

1-4

0 W 44J W -,)

0 4Jf Mi

0

E-4.f C~ . .-
Q)

(n 411:
'-4) w -

H c -4 44 .

4J4 -4 4J
'u 0 uw 4 u

E- U) 0 w

0 W-

o
Z ' E43 1*- 4)

x~ >4.-4J

H U,

tw z

• -4.,4 t')4 .4 .,4

5.4 4-"U4 0 ..4

• 0 .0

...

0

to P4 >

111-6



C: a) aI' 0 a

rO -4-44. 4 ,
0 -4d I - 0M t

r- (v M4 0-40
~04 C04 0.0u
*H.. U) rO U

.4 4) G>4 U) -4 a

W ) ) -4 0 3 - W):

4 fo U) 4j r-4 444

N 3:C0 I4 =L)toL
-4 M -4 4-) *f >*.)ir

0 n r-4 4 -4 a . 0-- Ua)

W 00- Q 0 r.4 - o0 -
a )a i -- o4 -, 0 4 E

(L 14 -44 m aW)4 0 Q 4-4)
ED 4-J M0 O~W~ 0U W4D4a30

W :$ 0--4 E a) 0 L) . Cu4-

4-4
0

E
-44 0u43

(1D-4 4-) W 0 4-4 0)
rW - CU 4$J -1 n

= V.C 4 3. (a Cri r, 443
(d a 41 t C41 4J f C4-4

. fCu to -4043- ,
-40 u0 a) W ~ -4-4 0) .4U Q) -4)CO~-S 4WV>4 r (30 0

0 t- W u (vW a) 4- (0W43.

to H U 3: 3: 4W (1 > . tp

a 4- U~. *-U 0 00w0 a~
> U) &-H4t4 I tC4 m 0:)4 >1v4 1

ba rz 4 m (anw > * )0 .
to U) 0t t o>1 r. ~ 0 0a

Z EA Im 9 -4WW : w t - .~ ~41 OUMa)W 4.) M-f~H 0 DE -WU 4 a) W41 ): to0 ) :.0 4J V) Z
Ao : Q)43-), -4 r- I ) .,1 W G)0Q

U) ~ 0 w W41 $ -4 U0 L) M Wr
0 W-40'r-)4 --- a) )toU0 W)

> r.0C 44~ :0 w -0 =4.04 41
w w0 C0 0U 0 *d U -4 toP OW )E-4..-1

u UWa U M Qu) 04 0'44 4U 0 W
V 04. 0) -4 >4 0. rq 0) U
W w 41 0)U)0 ~4.)V 0)W u a)

190 $4~O M , a) 1 4
M-AtoW o ) ()W W Q -Q0 Q)W)4JX-. W= 9 g .- 4F )4t

)'04J 0 4J Q) E- rO E-4 0 ) 44 043 JZ z

z A'*

r 0 U

H

00 z rzC

U)

>11-

- ~. ,..*111-7



4 

F

44

0
0 4Q

000

z 0I

% 6

c ca

cm. . .,Lr,., - .. .. ............ ... 
.. - , 

'r



-4 -

-H44u-1

0 0

4J4) .4J
0.01

W EQ .4ra) Q

4) r 4)'-a

4100

Q) 4) 4 )

00

.0)~

0 to r. 4) rq4-

E- to) M 4)

-4 E- ~l 0 44

at E-4 E-

-4)

144

004~

11 -



z

0

.C0

: 0 (
4-) $

wz r. 0.0
z w V

z -i CflOa)

j0 C~44'

-4' , W 0 r-IE-4 ()
> 4aQo()w

E-4 04-) 4-)~ U

0 0CQ (atDU 4
04 U - a) U

0 4. Q)(

-, -~W-.

0C 0 0 m 0x 4

S.4U
CD 00

E- E4 1304 E4 tl Q

jz 0
Hm H

0

0 19 t0 4
" 0 4 E-4

Z 11 00 .

2 ~' ~ 11-10

_j_ c t



APPENDIX IV

GENERAL REFERENCES

-Irm



GENERAL REFERENCES

1. Bureau of Reclamation, U.S. Department of the Interior,
Design of Small Dams, A Water Resources Technical
Publication, Revised Reprint, 1977.

2. Chow, Ven Te, Handbook of Applied Hydrology, McGraw -
Hill Book Company, New York, 1964.

3. Chow, Ven Te, Open Channel Hydraulics, McGraw - Hill
Book Company, New York, First Edition, 1959.

4. Commonwealth of Virginia, "Geologic Map of Virginia,"
Department of Conservation and Economic Development,
and Division of Mineral Resources, 1963.

5. HR 33, "Seasonal Variations of Probable Maximum Precipita-
tion, East of the 105th Meridian for Areas 10 to 1000
Square Miles and Durations of 6 to 48 Hours," (1956).

6. King, Horace Williams and Brater, Ernest F., Handbook
of Hydraulics, Fifth Edition, McGraw - Hill Book Company,
New York, 1963.

7. Soil Conservation Service, "National Engineering Handbook -
Section 4, Hydrology," U.S. Department of Agriculture,
1964.

8. Soil Conservation Service, "National Engineering Handbook -
Section 5, Hydraulics," U.S. Department of Agriculture.

9. U.S. Army, Hydrologic Engineering Center, "Flood Hydrograph
Package (HEC-l), Dam Safety Investigations, Users
Manual," Corps of Engineers, Davis, California, September
1978.

10. U.S. Army, Hydrologic Engineering Center, "HEC-2 Water
Surface Profiles, Users Manual," Corps of Engineers,
Davis, California, October 1973.

11. U.S. Army, "Inventory of United States Dams," Corps of
Engineers, 9 September 1978.

12. U.S. Army, Office of the Chief of Engineers, "Appendix D,
Recommended Guidelines for Safety Inspection of Dams,"
National Program of Inspection of Dams, Volume 1, Corps
of Engineers, Washington, D.C., May 1975.

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM

IV-1



13. U.S. Army, Office of the Chief of Engineers, Engineering
Circular EC-1110-2-163 (Draft Engineering Manual),
"Spillway and Freeboard Requirements for Dams, Appendix C,
Hydrometeorological Criteria and Hyetograph Estimates,"
(August 1975).

14. U.S. Army, Office of the Chief of Engineers, Engineering
Circular EC-1110-2-188, "Engineering and Design, National
Program of Inspection of Non-Federal Dams," Corps of
Engineers, Washington, D.C., 30 December 1977.

15. U.S. Army, Office of the Chief of Engineers, Engineer
Technical Letter No. ETL 1110-2-234, "Engineering and
Design, National Program of Inspection of Non-Federal
Dams, Review of Spillway Adequacy," Corps of Engineers,
Washington, D.C., 10 May 1978.

16. U.S. Department of Commerce, "Technical Paper No. 40,
Rainfall Frequency Atlas of the United States for Dura-
tions from 30 Minutes to 24 Hours and Return Periods
from 1 to 100 Years," Weather Bureau, Washington, D.C.,
May 1961.

17. U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, "Hydrometeorological Report
No. 51, Probable Maximum Precipitation Estimates,
United States East of the 105th Meridian," Washington,
D.C., June 1978.

NAME OF DAM: PIEDMONT GERIATRIC HOSPITAL DAM

IV-2



-9


